Effects of Rifamycin Coadministration on Bedaquiline Desmethylation in Healthy Adult Volunteers.
There is an urgent need to identify safe and effective combination treatments for multidrug-resistant (MDR) Mycobacterium tuberculosis infection (TB). Bedaquiline, a new diarylquinoline, is approved for the treatment of MDR pulmonary TB in combination with other drugs, which could include rifabutin, which is also used to treat drug-resistant TB. Both rifabutin and bedaquiline are metabolized via cytochrome P450 3A4, and rifabutin is an inducer of this enzyme. Bedaquiline is metabolized into its primary N-monodesmethyl metabolite, M2, and further desmethylated into an N-didesmethyl metabolite, M3. Both metabolites are cytotoxic and induce phospholipidosis. The effect of rifabutin on the generation and disposition of the 2 metabolites was investigated in healthy adult volunteers coadministered bedaquiline and either rifabutin or rifampin. Subjects received single oral doses (400 mg) of bedaquiline on days 1 and 29. Oral rifabutin (300 mg) or rifampin (600 mg) were given daily on days 20-41. In the rifabutin group maximum M2 concentrations (Cmax ) increased significantly (P < .001) from 47.59 to 79.53 ng/mL, and clearance slowed slightly (P = .01). This resulted in significantly (P < .001) increased overall exposure (area under the concentration-time curve [AUC0-τ ]). Peak concentrations of M3 increased approximately 3-fold with little decline thereafter. In rifampin recipients M2 Cmax doubled (48.44 to 101.52 ng/mL), but M2 clearance and time to Cmax significantly (P < .001) increased, and AUC0-∞ and mean residence time significantly decreased (P < .001). Peak M3 concentrations increased 4-fold and rapidly declined. Although both rifamycins accelerate desmethylation of bedaquiline and M2, differences in clearance resulted in sustained elevations of both metabolites during rifabutin, but not rifampin, treatment.